The era of Antarctic exploration at the turn of this century was overshadowed by the The outward journey
The outward journey of the Australian Antarctic Expedition lasted for 33 days from 10 November to 14 December (fig 2) . There were three sledges pulled by dogs; the explorers travelled on foot or occasionally on skis. Progress was slow because of the uneven surface of the ice ridges which occurred every few feet, the many crevasses, and high winds. They would travel in winds of up to 40 mph (64 kph) (called a "breeze" by Mawson) and temperatures ranging from freezing point to -6°F (-21 1°C). They were physically fit, for Mawson describes how he jogged for two and a half miles (4 km) in front of the leading sledge. The sledges capsized many times on steep slopes and there were several episodes when they fell partly into crevasses. It is therefore surprising that Mawson made his one fatal mistake.
One sledge had been abandoned earlier because of their ability to lighten the load as supplies were consumed. On 14 November nearly all the food was packed together on the rear sledge in readiness for leaving it behind for the return journey, while a final effort was made to extend the explored distance. Mawson My physical condition was such that I felt I might collapse at any moment. The gnawing in the stomach had developed there a permanent weakness, so that it was not possible to hold myself up in certain positions. Several of my toes commenced to blacken and fester near the tips and the nails worked loose.
Outside the blizzard raged, and he realised that he would not have the strength to break and pitch the tent singlehanded under these conditions. He remained in the tent; to reduce his load, he cut the sledge in half with a penknife (fig 3) and abandoned all but the bare necessities; he made a sail for the sledge and on 11 January he marched.
From the start my feet felt lumpy and sore. They had become so painful after a mile of walking that I decided to make an examination of them on the spot.... The sight of my feet gave me quite a shock, for the thickened skin of the soles had separated in each case as a complete layer.... The new skin underneath was very much abraded and raw. I did what appeared to be the best thing under the circumstances: smeared the new skin with lanoline ... and with bandages bound the skin soles back in place.
He marched on. That night he noted: "My whole body is apparently rotting from want of proper nourishment-frostbitten fingertips festering, mucous membrane of nose gone, saliva glands of mouth refusing duty, skin coming off whole body." With bad weather, progress was slow and on 14 January he noted that 82 miles (132 km) remained to be travelled to the ice cave that had been dug five miles (8 kin) from winter quarters. His rations were meagre and he continued to eat dog meat. On 17 January, in a state of great weakness, he faced death: trudging onwards in falling snow he tumbled into a crevasse to hang on the rope 14 feet (4 m) from the surface; he was held by the weight of the sledge stuck in the snow. In the deep-freeze of the crevasse, with his strength ebbing away, he Exhausted, he pitched his tent, lay in his bag, and constructed a a rope ladder from an alpine rope so that he could climb out of the next crevasse. He was indefatigable.
He reduced his rations on 18 January and noted: "Several festerings broken out again." On 19 January "I took off all clothes to get at boil on leg and stuck it." Again he struggled on through exhaustion, soft snow, ice fields, and blizzards that capsized his sledge. Usually he travelled three to four miles (5-6-5 km) per day. He 
Subsequent comment on his health was sparse, but clearly all was not well. On the day of arrival he commented: "My internals overthrown-legs swollen, etc," and three days later, "My legs have now swollen very much." On 23 March he wrote: "I find my nerves are in a very serious state and from the feeling I have in the base of my head I suspect that I may go off my rocker very soon," and even after a further two months, "I have a boil on left temple forming. Am quite down in general health." On 30 July he was suffering a boil on the right side of his face.
Hypervitaminosis A
A dose of vitamin A of 1 000 000 IU or more is likely to produce acute toxic symptoms; this could be contained in as little as 100 g of husky dog liver, although up to 400 g might have to be eaten to obtain a toxic dose because of variation between dogs.3 As suggested originally by Cleland and Southcott,4 Mertz almost certainly died from hypervitaminosis A. The question of scurvy does not arise, because no other member of the expedition suffered from it. Desquamation, vomiting and diarrhoea, weakness, and convulsions have been recorded after a meal of seal liver,5 which also contains a large amount of vitamin A; and raised intracranial pressure, resulting in headache and neurological symptoms, occurs in chronic hypervitaminosis A.67
Most of the six dog livers were probably eaten by Mertz and Mawson, and each liver would contain many toxic doses of vitamin A. The interesting question is why Mawson did not die also: he certainly suffered from hypervitaminosis A, with desquamation, loss of hair, and weakness. Possibly Mertz ate much more of the liver; he was a near-vegetarian and the tough smelly dog meat may have been repulsive to him. Thus while Mertz and Mawson usually divided all items of food, Mertz may have found the liver less repulsive and they may have struck a "bargain" on this issue.
Mawson's illness was characteristic of the chronic form of hypervitaminosis A rather than acute vitamin A poisoning. The symptoms of the chronic condition have been recorded after only six weeks' ingestion of the vitamin,8 although in most cases many months of ingestion are required. Hillman9 induced symptoms of chronic intoxication on two occasions by giving 1 000 000 IU daily for 14 and 25 days. While desquamation occurs in both acute and chronic cases, persistent skin infections are a feature of the chronic form.7 Mawson was troubled with boils for the following six months. Some of the clinical features of chronic vitamin A poisoning are now known to be due to induced liver disease. Patients suffer hepatomegaly. Vitamin A is stored in the Ito cells that line the hepatic sinusoids; an increase in the size of these cells narrows the lumen of the sinusoids, and there is also considerable perisinusoidal fibrosis.10 Portal hypertension leading to ascites then develops, and raised liver enzyme concentrations without jaundice and hypoalbuminaemia are well documented. Presumably these features resolve slowly once the vitamin A is mobilised, as the hepatomegaly disappears after several months.
Initially Mawson ONE HUNDRED YEARS AGO Every good thing is liable to spurious imitations. The provident dispensaries which are now being multiplied all over the country, to the advantage both of the poor and the medical profession, are being followed by a plentiful crop of "shilling dispensaries." The latest example of this class of dispensaries to which out attention has been drawn, is at Dorchester. From a recent number of the Dorset County Chronicle, we learn that "Mr E J Day, surgeon, has opened an institution of this useful and commendable character at his residence on Fordington Green." The third rule states that, "by paying ls. when patients attend the first time in each week, advice will be given, and one, two, or three bottles of medicine, as the case may require, provided the three visits are within the seven consecutive days." The fourth rule informs us that "all pills will be coated, in order to render them perfectly tasteless." The eighth rule states that "maternity cases are attended in Dorchester and Fordington for 7s. 6d." The tenth rule says: "The fee for removal of a tooth is ls.; but, on payment of 2s. 6d., it will be extracted without pain by means of laughing gas (nitrous oxide)." The fewer that we have of these "useful and commendable" institutions the better. They are sure to degrade the medical profession, and to pauperise the patients. We wonder that Mr E J Day is not afraid that all the old women in Dorchester who attend midwifery cases will rise up against him for infringing their prerogative. (British Medical Journal, 1878.)
